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Background:  Although sonomicrometry with crystal, magnetic resonance imaging and 2-dimensional speckle tracking echocardiography 
(2D-STE) have been used to evaluate left ventricular (LV) layer function, they have limitations of invasive implantation, low sampling rate 
and out of plane phenomenon. We developed a novel 3D-STE to evaluate both endocardial and epicardial global strain rate (SR).
methods:  LV SR at systole (S) as contractility and SR at isovolumic relaxation (IVR) as relaxation at endocardium and epicardium 
were measured by 3D-STE in control (n=60, age 69±10, LV mass: 88±14g/m2) and hypertension (HTN) with preserved ejection fraction 
(EF)>50% (n=107, age 69±7). HTN was divided to 5 groups according to LV geometry and presence of heart failure (HF) (normal 
geometry; n=25, LV mass: 92±12g/m2, concentric remodeling; n=20, 97±12, concentric LV hypertrophy (LVH); n=24, 133±26, eccentric 
LVH; n=21, 133±15g, HF; n=17, 152±36).
results:  LV endocardial radial SR at S and IVR were decreased in HTN and it further decreased in HF despite no reduction in LV EF and 
no reduction in epicardial SR except HF.
conclusion:  Myocardial performance was decreased from endocardial to epicardial layers and endocardial function was decreased 
in association with HTN induced changes in LV geometry, suggesting that LV endocardium may be more subject to pressure overload 
caused by HTN compared to epicardium. The novel 3D-STE will be useful tool to examine the myocardial layer function and detect early 
dysfunction in HTN.
 
